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2,3,5-Substituted 4(5H)-oxazolonium perchlorates were obtained by condensation 
of 2-methyl-substituted 4(5H)-oxazolonium perchlorates with aromatic and furan 
aldehydes and ketones and acetone, and their IR, UV, and PMR spectral character- 
istics were investigated. 

4(5H)-Oxazolonium salts constitute a class of organic compounds to which little study 
has been devoted [2-4]. A number of new 2-[~-alkyl(aryl or furyl)vinyl]-4(5H)-oxazolonium 
perchlorates (IIIa-e, IV, Va-g, VI, VIIa-f, VIII, and IX; Table i) were synthesized during 
a study of the reactivities of 2-methyl-substituted 4(5H)-oxazolonium salts I and II, which 
we previously obtained in [2]. This reaction is classified as an example of the well-known 

CH:t /CH~ CH3\/CH3 

cn*/ cto~ I 

I. II I l l - IX 

I R=H: II R=CH~; IIl, IV R=H; III R'=H, a R2=C6Hs; b R2=CH=CHC6H~; e R~= 
=4-OCH3C6H4; d R2=4-BrCsH4; e R2=3-NO2C6H4; IV R~=H, R 2 = 5 - m e t h y l - 2 - ~ l ;  V- 

R=CH3; V RI=H aR2=C6H~; bR2=CH=CH~Hs �9 c R2=4-OCH3C6H4;~d R~=4-BrC6H4; 
R2=3-NO2C6H4; f R~=4-NO2CsH4; g R2=2-NO2CsH4; VI RI=CH3, R2=C6H~; VII RI=H, 

,a R2=2-furyl;, b R2=vinyl-2-furyl; c R~=5-meth~-2-furyl; dR2=5-bromo-2-furyl; 
e R2= 5-iodo-2-furyl. f R 2= 5-nitro-2-f_~l;VllI  R~=CH3, R2=5-methyl-2-furyl; 

' ~ R t =CH3, R~=CH3 

acid-catalyzed aldol-crotonic condensation [5-7]. 

The conditions under which the synthesis of salts III-IX are carried out, the reaction 
rates, and the yields of substances depend substantially on the structures of the starting 
compounds. The condensation of perchlorates I and II proceeds most smoothly with aromatic 
aldehydes. Compounds IIIa-d and Va-d are readily formed by heating solutions of starting 
salts I and II with the corresponding aldehydes in a mixture of glacial acetic acid and 
acetic anhydride (2:1) to the boiling point; higher yields are obtained with perchlorate II. 
All of the substituents in the benzene ring~of the aldehyde that have a +M effect (RO- and 
Hal-) promote the reactions, whereas a nitro group (--I and--M effects) lower the reactivity 
of the aldehyde so much that the reaction does not take place under the indicated conditions. 
Compounds IIIe and Ve-g can be obtained by refluxing the reaction mixture for 30 min. All 
three nitrobenzaldehydes react with the more active N-substituted perchlorate II to give 
condensation products; however, the yields of ortho and para isomers Vf, g are substan- 
tially lower than the yield of Ve based on m-nitrobenzaldehyde. All of the information given 
above indicates the decisive influence of the M effect on the course of the reaction. 

In contrast to I and its close analogs, viz., 2-alkyl-4-oxo-l,3-benzoxazinonium salts 
[8], perchlorate II undergoes reaction with ketones, and this indicates its high reactivity 
with oxo compounds. Salts VI and IX were obtained in the presence of catalytic amounts of 
HCI by refluxing the reaction mixture for 90 min. 

*See [i] for Communication i. 
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For the first time for carbonium ions we carried out the condensation of salts I and 
II with oxo compounds of the furan series and obtained the previously undescribed 2-(B-furyl- 
vinyl)-4(5H)-oxazolonium perchlorates IV, Vlla-f, and VIII. In contrast to oxo compounds of 
benzene, the reaction is complicated by simultaneous resinification, which lowers the yields 
of furyl-substituted salts Vlla, b, d, f as compared with the yields of the corresponding 
salts Va, b, d, f of the benzene series. The above-indicated method for the reaction with 
aromatic aldehydes was found to be applicable only in reactions of 5-substituted furfurals 
with perchlorate II, i.e., in the synthesis of Vllc-f. Instantaneous resinification occurs 
in the preparation of salts IV and Vlla, b; we were able to avoid this by carrying out the 
reaction under milder conditions (at 40-50~ in glacial acetic acid or 1,4-dioxane for i0 
min). Acetic anhydride evidently leads to acylation of the furfurals [9], and this accele- 
rates the resinification process. In the case of the reaction of perchlorate I with fur- 
fural and furylacrolein in glacial acetic acid we were unable to isolate the corresponding 
vinyl-substituted salts at all, despite the fact that characteristic maxima in the UV spec- 
tra of the reaction mixture provided evidence for their formation. 

The IR spectra of salts Ill-IX (Table i) contain two clearly distinguishable bands of 
two different oxo groups, viz., the amide group of the heteroring and the ester group of the 
side chain. The high frequency of absorption of the carbonyl group of the heteroring (1770- 

1820 cm -I) is due to interaction with the electron-acceptor O==C--N fragment of the mole- 
cule; this also explains the dependence of this band on the character of the electronic ef- 
fects of the substituents in the side chain attached to C2. The amide band in the spectra 
of 2-vinyl-substituted salts Ill-IX is shifted an average of 10-50 cm -I as compared with 
thev C=O band (1830 cm -~) of starting perchlorates I and II [2]. The frequency of the vi- 
brations of the ester carbonyl group also varies as a function of the substituent attached 
to the C2 atom of the heteroring over a rather wide range (1720-1760 cm-1). This may con- 
stitute evidence for the existence of an intermolecular or intramolecular donor-acceptor 
interaction between the ester C=O group and the carbonium fragment of the heteroring. The 

+ 

O~C~N :fragment shows up in the spectra of salts Ill-IX as two bands of skeletal vibra- 
tions at 1525-1590 cm -I. The C=C bond attached to the C= atom of the heteroring, which is 
conjugated with the aromatic ring, shows up in the form of one intense band at 1600-1640 
cm -~, whereas in the case of 2-(B,~'-dimethylvinyl)-substituted salt IX, in which no such 
conjugation is present, it shows up at 1660 cm -~. Considerable absorption of the stretching 
vibrations of the Cl04 anion is observed at ii00 cm -~ in the spectra of the salts. 

We investigated the UV spectra of perchlorates Ill-IX in glacial acetic acid (Table i). 
The UV spectra in glacial CH~COOH of salts Ill-V, VII, and IX, obtained by condensation of 
salts I and II with aldehydes or acetone, contain only one absorption band, which corresponds 
to a ~§ electron transition of the entire conjugated system of the 2-substituted 4(5H)- 
oxazolonium salt (K band). Another K band is present in the spectra of salts VI and VIII 
obtained by condensation of perchlorate II with ketones. These substances are evidently a 
mixture of isomers, for example, geometrical isomers (cis and trans). The UV spectra of NH 
perchlorates llla-e and IV (Table I) in glacial acetic acid differ substantially from the 
UV spectra of NCH3 perchlorates Va-e and Vllc, which are similar to them with respect to 
their electronic structures. To clear up this anomaly we recorded the UV spectra of our pre- 
viously synthesized 4(SH)-oxazolones Xa, b in glacial acetic acid [i0]: 

CH3\/CH3 

? t 
CH3/C~ 0 0,.,~ N 

I 
CH=CtI--R 2 

X a,b 

xa R~=4-OCH3C6H4; b R2=4-BrCsH4 

It was found that the UV spectra of these compounds [Xa, %max 356 nm (log e 4.60); Xb, ~max 
326 nm (log s 4.58)] coincide with the spectra of the analogous perchlorates lllc, d, except 
for a certain deviation in the extinctions. The latter indicates that NH 4(5H)-oxazolonium 
salts II! and IV are converted primarily to the corresponding 4(5H)-oxazolones (A) when they 
are dissolved in a polar solvent: 
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Fig. i. UV spectra of salt IIIc in glacial acetic acid 
containing various amounts of HCIO4(cHCIO4.104 moles/ 
liter): i) 0.0; 2) 5.0; 3) 5.5; 4) i0.0. 

Fig, 2. UV spectra of salt IIIa in glacial acetic acid 
containing various amounts of HCI04 (CHCI04.104 moles/ 
liter): i) 0.0; 2) i0.0; 3) i00.0; 4) i000.0. 

IIIa-~ IV + CH3COOH - -  cit3/~ ~ + cn3coou~'CtO ~" 
CH=Cl-I--R2 A 

In fact, whereas the position of the K band of NCH~ salts Va-e and Vllc does not depend on 
the presence of perchloric acid in solution, the UV spectra of NH perchlorates IIIa-e and 
IV change substantially. For example, a new long-wave K band appears in the spectra of per- 
chlorate IIIc (Fig. i) as the perchloric acid concentration increases. The isobestic point 
provides evidence that the salt is converted quantitatively to an oxazolone. The UV spectra 
of salts IIIb and IV change similarly. A somewhat different character of the change in the 
UV spectra under the influence of HCIO4 is observed in the case of salts IIIa, d, e (Fig. 2). 
In the spectra of these compounds one observes a gradual bathochromic shift of the K band; 
this is evidently associated with the closely located initial and newly developing K bands 
(Table i). The regularities indicated above express a shift of the equilibrium to the left 
under the influence of perchloric acid in accordance with the Le Chatelier--Brown principle. 
When hydrochloric or sulfuric acid is used in place of perchloric acid, the character of the 
UV spectra of Nll salts IIIa-e and IV changes similarly. In chloroform or 1,4-dioxane NH salts 
III and IV are also converted to 4(5H)-oxazolones (A). Thus the UV spectrum of salt IIIc 
has %max (log ~) 348 (4.34) and 345 nm (4.64). 

It becomes clear why furfurals were particularly acidophobic in reactions with salt I. 
The perchloric acid present in the reaction mixture promotes resinification, particularly 
when acetic anhydride is present [9]. The K band of perchlorates III- IX is shifted to the 
long-wave region of the spectrum as the donor properties of substituent R 2 increase. This 
regularity is also confirmed by a comparison of the position of the bands of the correspond- 
ing phenyl- and furyl-substituted perchlorates Va, b and VIIa, b (Table i), since the furan 
ring is capable of shifting the electrons more readily than the benzene ring [Ii]. 

In the PMR spectrum (in CF~COOH, Fig. 3) of perchlorates IIIc, d the 5-H proton attached 
to the chiral carbon atom gives a singlet at 5.22 ppm; this constitutes evidence for the 
presence of a positive charge in the ring, since it is shifted substantially to strong field 
(A6 1.23 ppm) in the spectrum of corresponding oxazolone Xa [i0]. The chirality of the C5 
atom leads to anisochronicity of the gem-dimethyl grouping in the side chain. The methylene 
protons in the ~ position relative to C5 are diastereotopic and resonate in the form of an 
AB quartet with geminal constant 2JHH = 11.9 Hz. Vicinal spin--spin coupling constant ~JAB = 
15.6 Hz of the olefin protons attests to their trans configuration. 
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EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with Specord 
and UR-20 spectrometers. The UV spectra were recorded with Specord and VSU2-P spectrophotom- 
eters. The PMR spectra of solutions in trifluoroacetic acid were recorded with a Varian HA- 
100D spectrometer. 

Perchlorate I was obtained by the method in [2], and the 4(5H)-oxazolones were obtained 
by the method in [i0]. The solutions of HCIO4 in acetic acid were prepared by the method in 
[12]. 

2-[~-(4-Bromophenyl)vinyl]-5-(l,l-dimethyl-2-acetoxyethyl)-4(5H)-oxazolonium Perchlor- 
ate ~IIId). A mixture of 3.13 g (0.01 mole) of perchlorate I, 2.04 g (0.011 mole) of p- 
bromobenzaldehyde, 2 ml of acetic anhydride, and 4 ml of glacial acetic acid was heated to 
the boiling point, after which it was cooled and diluted with ether. The precipitated crys- 
tals were removed by filtration and washed with ethyl acetate and ether. The yield was 4 g. 
Compounds IIIa-c, Va-d, and VIIc-e (Table i) were similarly obtained. 

2-(~,8~-Dimethy~viny~)-5-(~,~-dimethy~-2-acet~xyethy~)-3-methy~-4(5H)-~xaz~nium Per- 
chlorate (IX). A mixture of 3.23 g (0.01 mole) ofperchlorate II, 1 g (0.017 mole) of ace- 
tone, 2 ml of acetic anhydride, 4 ml of glacial acetic acid, and two drops of concentrated 
HCI was refluxed for 90 min. It was then cooled and treated with ethyl acetate, and the mix- 
ture was allowed to stand in a refrigerator for 15 min. The precipitated crystals coagulated 
after the addition of ether. They were removed by filtration and washed with ethyl acetate 
and ether. The yield was 1.6 g. Compound VI was similarly obtained. Data on VI and IX are 
presented in Table i. 

2T[~-(5-Methyl-2-furyl)vinyl]-5-(l,l-dimethyl-2-acetoxYethyl)-4(5H)-oxazolonium Perchlo- 
rate (IV)_.A 3.13-g (0.01 mole) sample ofperchlorate Iwas dissolved by heating in 8 ml of 1,4 L 
dioxane or 5 ml of glacial acetic acid, I.i ml (0.011 mole) of 5-methylfurfural was added 
dropwise at 40-50~ and the mixture was maintained at this temperature for 30 min. It was 
then cooled and treated with ether, and the solvent was removed from the precipitated dark 
oil by decantation. The oil was crystallized in the cold in 20 ml of ethyl acetate. The 
substance was removed by filtration and washed with ethyl acetate and ether. The yield was 
1.6 g. Compounds VIIa, b were similarly obtained. Perchlorate VIII was similarly synthesized 
by heating the reaction components for 1 h. Data on VIIa, b, IV, and VIII are presented in 
Table i. 

2-[B-(3-Nitr•pheny•)viny•]-3-methy•-5-(•,•-dimethy•-2-acet•xyethy•)-4(5H)-•xaz•••nium 
Perchlorate (Ve). A mixture of 3.23 g (0.01 mole) of salt II, 1.66 g (0.011 mole) of 3-ni- 
trobenza!dehyde, 2 ml of acetic anhydride, and 4 ml of glacial acetic acid was refluxed for 
30 min, after which it was cooled and treated with ethyl acetate and ether. The precipitated 
crystals were removed by filtration and washed with ether. The yield was 3 g. Compounds 
IIIe, Vf, g, and VIIf (Table i) were similarly obtained. 

2,3-Dimethyl-5-(l,l-dimethyl-2-acetoxyethyl)-4(5H)-oxazolonium Perchlorate (II). This 
compound was obtained by our modified method [2]. A 3-ml (0.03 mole) sample of 70% HCIO~ 
was added dropwise with cooling to 0~ to a mixture of 4.83 g (0.03 mole) of ~,B-dimethyl- 
~,y-dihydroxybutyric acid N-methylamide and 18 ml of acetic anhydride, after which the mix- 
ture was heated to the boiling point and refluxed for 3 min. It was then cooled to room 
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temperature anddiluted with ether. The precipitated crystals were washed successively with 
glacial acetic acid and ether to give 5.2 g (53%) of snow-white crystals of II with mp 165~ 

+ 

(from glacial acetic acid). IR spectrum: 1830 (C=O); 1740 (O-C-----O);1610, 1530 (O=C=N) ; 
ii00 cm -I (CIO%). Found: C 40.6; H 5.7; CI ii.0; N 4.3%. C11HIsCINOs. Calculated: C 40.3; 
H 5.5; CI 10.8; N 4.3%. 
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RESEARCH ON AMINOMETHYL~qE DERIVATIVES OF AZOLES. 

24.* CYCLIZATION OF THIOHIPPURIC ACID IN THE PRESENCE OF THE 

VILSMEIER REAGENT 

I. Ya. Kvitko, V. A. Smirnova, 
and A. V. El'tsov 

UDC 547.787.2'789.5 

It is shown that, in contrast to hippuric acid, thiohippuric acid reacts with di- 
methylformamide in the presence of phosphorus oxychloride to give three compounds, 
viz., 2-phenyl-4-dimethylaminomethylene-5-thiazolone, 2-phenyl-4-dimethylamino- 
methyleneoxazole-5-thione, and 2-phenyl-4-formyl-5-chlorothiazole. The pathways 
of their formation are discussed. The structures of the compounds obtained and 
some transformations of 2-phenyl-4-formyl-5-chlorothiazole were studied. 2-Phenyl- 
4-formyl-5-hTdroxy(mercapto)thiazoles and their methyl derivatives, as well as 2- 
phenyl-4-dimethylaminomethylenethiazole-5-thione, were synthesized from the latter. 

Hippuric acid readily undergoescyclodehydration in the presence of N-methylformanilide 
and phosphorus oxychloride to 2-phenyl-5-oxazolone, which is then aminoformylated to give an 
aminomethylene derivative (I) [2]. The reaction of hippuric acid with the adduct from di- 
methylformamide (DMF) and phosphorus oxych!oride proceeds similarly and leads to II. 

We used thiohippuric acid to obtain 2-phenyl-4-dimethylaminomethylene-5-thiazolone 
(III) under the conditions of the formation of II. It was found that in this case one ob- 

*See [i] for Communication 23. 
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